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A REVIEW OF THE LITERATURE 
The development of perception has lonr:; been studied 
by psychologists. Due to the need for further investipation, 
we chose to dci our research exp eriment in the area of 
develonrnent studies. Our particular area was concerndd with 
the apparent visual si.ze of an object as a funetion df 
distance for varying age r roups. Many experiments have been 
performed on size constancy. We present in the following 
pages a review of various experiments which shed light on 
our study. 
Holway and Boring's classic experiment (1941) was : set 
up to see what effect reduction of a subjects cues to 1 
distance had upon the subject .•s judgment of size. 
This was done by placing an 0 in a chair at the 
intersection of the two long, darkened corridors where he 
had an unobstructed view of a standard and a comparison 
stimulus. A series of disc-shaped standards was err:ployed. 
0 
Visual anvles subtended (1 ) were _equal for all the 
standards. The comparison stimulus (a uniformly illuminated 
circ u1Br light-image) was projec/~~ on a large white screen, 
/ 
which stood ten feet from 0 
/ / 
hrough Dut the experiment. 
This target could b~ c inuously varied in size by means 
of an iris diaphragm conjugate with the screen. The standard 
stimulus was provided in a similar manner by another 
projector. 
The E rerulRted the size of the comparison stirr.ulus 
until 0 signified th8t the stsndard and comoarison stimuli 
appeared equal in size. 
To accomplish a prO f' ressive reduction of the "distance 
cues" the foliowing viewing conditions were used: binocular 
viewinc, monocular natural puoil, monocular artificial 
nupil, and monocular artifical pupil-reduction tunnel. 
The following graph represents the data collected 
usin~ the various viewing conditions listed above. 
~0 
tO 
40 IZO 
0 Binocular viewing 
6 Monocular natural pupil 
0 Monocular ertifical pupil 
X Monocular artifical pupil 
reduction tunnel 
Determinants of Apparent Size With Distance Variant 
Aoperent size as a function of distance for four sets 
of conditions. (After Holway & Boring, 1941) 
The figure is based on the averages of all the data 
obtained in the present experiment. As the number of cues 
I 
I 
\ 
is diminished, the slope of the function aooroaches z~ro 
es a liffiit, i.e., it aporoaches the law of the visual \ angle. 
The results show the functions for the various conditions 
brour->:ht into relation with each other as strni'=1:ht lines with 
: ifferPnt slooes. These functions surrmerize about 1,500 
~~asurements altogether. Their slopes diminish regularly 
as distance cues are eliminated. \ 
Holway and Boring in interpreting the relati c nshio 1 
proposed two theoretical limits of variation: 
1) " Size Constancy. It is possible that size 
~ onstancy represents one limit of variation, 
that perceptual organization, as Brunswik 
has sur gested, o~curs in the interest of 
stabilizing the perceptual world. The 
orranlsm utilizes, therefore, additional cues 
which tend to ·keep the ao-oarent size of an 
objcet 6onstant when its visual angle varies 
with changlnp distance. Accord:tnr to this 
view,we should not expe-C't to find an over-
estimation, by which a/ receding object would 
increase in apparen y· size while its retinal 
image dimini shod"/ 
/. 
2) Visual Anr..l~Retlnal size, as indicated by 
the visual angle, must be the limit of 
reduction and yield a function in which the 
slope is zero. For all that has been said by 
Gestalt Psychologists against the validity of 
the l8w of the visual angle, it would never 
the les·s opoear that, when no relevant datum 
other than retinal size is avaible, then the 
perception of size will, after · ~11, vary 
solely with the visual angle. That statement 
is a tautol.ogy and must be true. Size 
constancy can be the law of size, therefore, 
only when determination is comolex." 
(H6lway and Boring, 1941) 
The . Holway and Boring experiment is-.. impQ_rtf.mt to 
our study because it showed that there is a peneral 
reliance on Ampirieal distance cnes of constancy. 
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Specifi cally, experience with distance cues and distance 
jud gme nt ma y be an important factor d ifferentiatin~ the 
oerforrna n ces of children and ad ults. 
I \ study which compares the size judgments of children 
and ad u l ts (i~ a constan~y fra mework), is . one Zei r ler 
a nd Le i b owitz. 
The pro cedure was modeled eftor that used hy Holway 
and Dorinr. A s e ries of standard stimulus-obje cts, (o ne-
lnch diemeter wooden dowels) was pre oared such thnt at 
the distAnces used in the study, the ohjects s1ilitended 
0 
a visual anr-;le of 0.96 at the S's eye. The comparison-
obje c t, also a one-inch d iameter dowel, was so a rran~ed that 
the visible portion of its length could be varied continuously 
by movi nr it up or down throuph a hole cut in the center of 
a board. 
The experiment was conducted in a large room, 108 x 
22 feet. From the S's Position, thre e windows were visible 
on one side of the room end one at the extreme e nd. The re 
were seve rAl pieces of furniture visible along the walls. 
Ill nminRtion was provided by six 100 watt bulbs in 
a ddition to the windows, and tho experiments were c onducted 
in the e arly afternoon and only on sunny days. 
In the Holway and Boring experiment the S's l ooked 
d own a dark narrow hallway , there were fewer visib le cues 
FS to the d Pbth of the hall. All the size judgments were 
made withou t a full complement of cues normally av a ible 
~. n everyday environment. 
Zeipler and Leibowitz have provided for the S's as 
~any depth and relative size cues as possible to maxi~ize 
Rny tendencies towArd size-constancy. 
The results showed that the ad11lts conformed very 
closely to the predicted size-c onstancy, previously 
reported by Holway and Doring. The data for the children, 
h owever, fell at p ositions ~ loser to the line reoresentin~ 
the law of the visuRl ang le. These results are c ons istent 
with the conclusicns of Reyrl,(l92S) but differ with 
~a spect to the magnitude of the difference in size-
constancy. As was pointed out by Eostein (1967), all of 
3eyrl 1 s Ss, including his two-year old children, 
demonstrate rather high constancy. 
ThBse results (Zei : ler & Leibowitz) differ only 
in that for comparDhle stimulus-distan~es the children 
showed less consistency than did Reyrl's. In addition, 
this experi~ent indicates that the differences between 
children and adults increase with the distance of the test-
object. 
Zeigler and Leibowitz also note that their results 
are consistent with those of previous investirators, in that 
there was an increase in variability with distance. These 
results are interpreted as supporting the view thAt size-
constoncy increases with age. 
Zei gler And Leibowitz, did not ~ontrol the variables 
associated with the different ages of their subjects: 
naiTtely hei ght, and pupillary distance, and this has nlaced 
\ 
\ 
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an obstacle in the p e th of interpret a tion. (Epstein, 1967) 
The position is that a taller subject is nresented 
with a different stimulus field than is the shorter subject. 
Similarily, n wider pupillAry distance receives different 
s timulus cues than e narrower one. 
Jud gme nts displaying size-constancy vary with the age 
oi' the subject Bnd operate most effectively when full 
depth cues are present. Wohlwill, wishinr to study the 
effects of age on depth perception did e study in 1983; 
which be11rs on the issue of what depth c11es are likely to 
be di ff erentially used hy children and adults. 
His research was desirned to study the effects of 
~e rsnective and texture v radients on the nerception of 
linear judgments of distance in the plane of the drAwing. 
Main reference here was to the anparent size and the aonarent 
distance between points on a plane. 
Distance judgments were made by moving a ball al ong 
a threed in line with the vanishing point. The observer 
s tops the movement of the ball when the half-wey Point is 
re ached. The observer was asked not to make judgment on the 
b asis of phemonenal or by use of deductive cues--but , rather, 
to be objective and tell when the ball apneared t o be half-
waye 
Subjects were also asked to judge size of a variable 
rectBn rr le. A standard rectangle was located at the bottom 
of the drawing and a variable rectangle was located at the 
t op. The S was instructed to tell the E to stop the movement 
. \ 
of the rectangle when it nppeared to be the same size a~ 
the standard rectangle. 
The procedure followed was that all subjects made two 
judpments--one ascending and one descending--of both size 
-
and distance on each of the six panels. 
Four rroups of subjects were used, with 24 in each 
~rouo. The Proups were: ~rade l(age?); grade ~(age9 and 10) 
grade 8 ( agel4); o nd college ( a~e2~J-{' 
/ 
One major result is that ail subjects were equally 
s ffected it) their dis~r,ments by the various 
manioulations of_ texture and perspective. 
In the size judgments, the illusion of depth is 
shown by the fact that when the standard is at the bottom 
of the panel the variable at the too of the panel was made 
smaller to look equal; when the standard was at the top, 
the variable at the bottom was enlarced. 
Each of the stimulus panels produced about the same 
effect on size judgm~nts; age did not anoe~r to affect the 
judgments of the subjects. 
An overestimation of the standard at any set distance 
was noted. When the variable was at the top, the avera~e 
size was ?.44 and when it was at the bottom, the average 
size was ?.36. 
Since there was no increase in the perspective depth 
wi th aQe, it would apnear that, if the illusion is learned, 
the learning must occur early in life. It seems thet size-
constancy does not develoo with the percepti6n of depth. 
. 
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Depth based on these cues WAS not effected by the varables 
i 
of are, yet size-constance seems to be. It annears evident 
that some emphasis must be r:iven to the tirr.e at which size-
constance develops and what varables seem to affect it. On 
th~ basis of Wohlwill's study, it would seem that perspective 
I 
end texture are not amohg the variables that affect ~t. 
' Herway {1963), wished to determine ln his study bf 
dist : nce judgment of children and adults; whether height 
was a significant factor affecting development of distance 
judg ement. 
This study is a renetition of a well known study 
by Gilinsky, using a larp.;er number of children in each ' age 
group and two different height settings for each subjec\t 
as his control for the height variable •. 
In Gilinsky's study it was found that judgment of 
successive one-foot intervals in distance became more 
accurate with age. It was suggested, then, that this was a 
function of subject height and pupillary distance. 
Hnrway used five groups of subjects: 5l year olds; 
7 year olds; 10 year olds; 12 year olds; and adults (23). 
Subjects were presented with a q.Lfoot distance positioned 
/ 
d irectly in front of them. ~y were asked to tell the 
/ / 
experiment~r when a ~r had been moved an equal distnnce 
from the first marker. Successive judgments were made for 
the entire length of the field. 
After having once judged the distances, standing at 
their normal height, all but the adult proup repeated the 
exoerirnent standing on tables. The adults reoested the .~ . -
judgments from a kneelinp position. 
Subjects' judrments were evaluated in terms of visual 
. 
angle and constancy. As more distant tarpets were used, the 
.'Jersrec:ti ve changes required a longer ohysicRl distance to 
subtend the same visual an~le. For the subjects to display 
constancy every time, the same physical distance had to be 
I 
ma asured. If underconstancy were displayed, then the deviation 
in the distance ~udgments would be in the direction of the 
visual angle. If overcon~tancy were displayed, then a shorter 
physical distance than required to display perfect constancy 
would be noted. 
All ~ roues displayed overconstancy which increased in 
oronort~on to the distance frorr the subject; also, repnrdless 
o f heipht, the younger group showed more overconstancy than 
the two old e r IT roups. 
H~rway has shown that varation in height of a subject 
does not significantly affect that subject's judgments of 
si;z:e-constancy. Height here even thou f!h varied per se was 
not held constant. Suppose a subject from past exoerifnce 
knew that by standin~ on a table stimulus would appear 
d ifferent. Also the subject would have a very definite feed 
back as to how the world was orientated to him as he was 
standing both times. Hei ght, from feet to eyes, was constant 
for ea ch of the children. We wished to change this hei ght 
\ 
\ 
feed-back by placeing all ourS's in a chin-rest and havinr 
t hem all seated. 
As has been shown in the other experiffients cited 
size-constancy may not be dependent uoon oersnective or 
tex ture. Slze-sonstancy is r; reate~~-under b inocular conditions, 
. / 
b ut is not den:lnished ~reatly b-y monocular viewing. At the 
Ci stances r •. ost of th~s used accommodation and 
convergence shoula not slg nlflcantly effect judgments of 
size and thus would not have an effect on size-constancy. 
~ otion parallax, while reduced by placing S in a head-rest 
ma y affect size-constancy. 
Our aproach is gea red after Harway's. We addressed our-
selves to the quest i ofi of a co mpa rison of size-constancy 
judgments of ch~~dren age6; age 11; And younr; ~Jdul ts Btje 15; 
when de pth ~nd relative size cues were present and height 
-- --- - ----- -
I 
was held constant. 
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APPARENT VISUAL SIZE AS A FUNCTION OF DISTANCE 
FOR SELECTED AGE GROUPS 
EXPERThlENTAL TECHNIQUE 
-·-· - -·--
I. Purpose: 
To study "the apparent visual size as a function of 
d istance for sel ected age groups. 
II. Apparatus: 
We conducted our experiment in the gymnasium of Joseph 
Gale El ementary School in Forest Grove, Oregon. The illum-
:tnation was he l d constant. 
In this experiment, we used five different dist ances 
:for our standards; they varied proportionately so that 
each woul d subtend a visual angl e of .96° at the retina. 
Distance: 20" 33.3" 46.66" 60 11 73.3 11 
Size of Target: 6" 10" 12" 18" 22" 
X 
-tan <Y. == '1 1 
X 
y 
'{ -
Each standard was a disc - painted white and supported 
by a wooden stand. The comparison object was a circle pro-
jected onto a screen by means of a diaphragm aperature. The 
comparison object could be varied in size by means of the 
diaphragm. This part of the apparatus was placed at 10' 1 
from the S and slightly off to the left of his visual axis 
so that the standards could easily be seen by the subject. 
III. Experimental Procedure: 
The children were brought into the gymnasium two at a 
time. Their names, ages, birthdates, and sex were recorded. 
The children were then administered /the Howard-Dolman Peg 
// 
Test as a check on their stereopsis. While one child was 
/~ 
taking the Peg Test, the otl)./r child was measured for height 
..--/" 
and pupillary distanc~Next, ~ the children were taken to 
the refracting area. 
The first step was to take the visual acuity (OD, OS, 
OU)o If they were found to have 20/20 acuity, they were 
then placed behind the Green's Refractor, and plus lenses 
were added until a 20/40 blur was obtained. The OS was then 
occluded and the OD was brought down to just a readable 
20/20 acuity. The same procedure was followed for OS and 
then a -0.50 was subtracted from this amount for the sub-
jective refraction. This procedure was employed so that 
we could eliminate from our data any gross refractive prob-
lems that might alter the study. If 20/20 acuity could 
not be reached, a Four-Ball cylinder test was run to deter-
mine if there were any astigmatic factor hindering visual 
acuity. A phoria was also taken to check the dissociated 
\ 
' \ 
posture at far. If an esophoric posture was found, then a 
Base Out duction was also taken. 
After the refractive tests were finished, the children 
were taken to the experimental area. The child was seated 
on the stool and his head was placed in the headrest. At 
this time the instructions were given as follows: 
Can you see the circle (Disc) out there? 
Now, can you see the circle (Disc) on the 
screen? 
I am going to change the size of the 
circle (Disc) on the screen and when 
it is the same size as the circle 
(Disc) out there, I want you to say 
"Now." 
Each standard was placed randomly according to a table 
of random numbers and the child's view was occluoed 'each· 
time the standards were changed. 
The headrest was adjusted so that the Ss' visual axes 
were 48" from the floor level (this was kept constant 
throughout the experiment). The standards were all di-
vided equally by the S's visual axis. 
/ 
/ 
E)(PERIMtNT SETUP 
0 
J00EPH E(ALE. G-YMNASlLLtv\. 
{) 
STANDAR.O _ __..5 -" 
0 
{) 
o~CHAIR.. 
{) 
0 
{) 
0 
""' ·0 
~OWAR.O- OOLM.~tJ . D PE~ TEST --;> 
~ ...... --
OVERHE/\0 ~ 
PR.OJECTO~ Q "-.... H EA.DR.EST 
~_,...~~· -------.1 ""'STOOL 
STANDARD 
iiNCH DOWEL 
2 
__s-;=-
ZX4X lO 
BASE 
' ' 
;:>=-
\ 
\ 
EXPERIMENTAL DATA 
MEANS FOR FIRST GRADE 
Distances 
Subjects 1 2 3 4 5 
T H. 5 .• 44 11.50 14.63 17.18 19.75 .Ue 
Q s. 7.65 13.00 15.50 18.19 16.94 ....... 
K .. K. 7.44 10.13 13.94 14.50 20.56 
L. s. 10.00 12.63 20.12 20.19 16.38 
"V D. 18.86 20.63 20.75 17.31 12.'75 ~ .. • 
D. B. 6.75 11.75 16.06 18.88 21.75 
~ D. I. 7.64 11.25 14.50 16.94 18.13 
T. H. 6.63 15.06 16.63 15.63 21.63 
s. G. 13.25 20.88 20.94 19.36 22.86 
J. D. 9.63 15.31 15.39 19.94 19.75 
K. H. 7.00 11.50 12.87 17.56 18.06 
I{. L. 6.75 16.00 16.44 18.75 19.81 
Q c. 9.13 15.63 15.69 18.88 21.00 ..... 
K. F. 10.93 12.13 15.75 15.69 18.86 
P. B. 11.88 13.75 13.69 14.88 17.25 
R. H. 8.69 11.06 12.73 16.63 18.13 
D. A. 10.06 15.25 16.50 19.38 23.06 
S. L. 7.87 13.00 14.69 16.94 18.56 
H. B. 7.00 10.00 15.38 17.50 18.75 
/ 
Totals 172.60 260.71 ::?(}2.20 334.33 363.98 
N=19 / 
MEAN 9.08 
-----
___1~71 15.91 17.60 19.15 
Standard Deviations for First Grade 
' 
3.02 3.05 2.4 1.73 
-
Af 173.83 177.56 106.95 18 18 18 8 
J : Standard Deviation n-1 
X = Average response of each subject 
x = Mean - X 
2.48 
117.28 
18 
MEANS FOR FIFTH GRADE 
Distances 
Subjects 1 2 3 4 5 
N. M. 6.87 13.38 18.31 19.44 23.44 
J. M. 6.13 12 .75 18.00 18.56 23.44 
J.J . s. 8 .63 15 .50 15.75 18 .69 22.81 
K. P. 7.81 13.81 15.25 19 . 19 19.94 
L. M. 10.81 14.69 17 •. 38 18.25 24.25 
B. s. 14 .:.38' : 11.88 18.31 18.94 23.75 
D. s. 8.31 13.63 15.13 17.19 22.10 
B. T. 9.63 16.69 21.00 22.25 24.00 
·r. M. 9.75 14.00 22.06 19.13 23.38 
M. P. 6.44 10 .50 11 .50 16.44 18.44 
L. M. 9.06 12.18 14.38 14.69 17 .44 
c. P. 8.18 13.63 20.00 19.94 21.06 
c. P. 8.63 14.69 17.50 ~0.25 20.31 
A. R. 11.00 14.75 19.33 20.00 24.00 
D. P. 11.81 16.38 20.56 19.81 25.06 
B. u. 6.75 13.38 13.88 16.31 19.63 
P. M. 8.13 11.38 15 •. 56 16.94 18.75 
Totals 152.32 233.22 29.};/90 316.02 373.80 
N=l7 
// 
/ MEAN 8.96 18.59 22.00 y-:r 17.28 
-----
Standard Deviations for Fifth Grade 
2.14 1.71 2.86 1.8 2.17 
!¥ 6 ,/¥ )129,86 16 J¥ 16 J 75.69 16 
MEANS FOR THE TENTH GRADE 
Distances 
Subjects 1 2 3 4 5 
D. B. 8.~8 12.94 23.50 19.44 22.13 
G. N. 6.81 13.19 16 .75 20.94 22 . 44 \ 
J. M. 7.31 13.43 18 . 13 22 .31 23 .81 
A. M. 7.31 10.38 11.88 16.75 21.81 
w. v. 6.38 12 .38 16 .69 20.06 25 .75 
J. H. 5.81 11.44 15 .31 19 .55 24 .50 
G. c. 8.81 13.44 18.69 22.81 24.19 
T. s. 5 .43 13.25 17. 56 20.88 26.18 
Totals 56.24 100.45 138.51 162.74 190.81 
N:8 
MEAN 7.03 12.55 17.38 20.38 23.85 
/ 
/ 
/ , 
Standard for the Tenth Grade 
-~/ I 
---- \ 1.25 1.49 3.27 1.83 1.63 
J 11; 11 )'15;72 {'5;17 ~;66 ju~~99 . 
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IV. Discussion: 
Height 
Height has always been a variable in past studies · of 
size constancy; in ~act, some experimenters make no mention 
at all of height. In past ·experiments many experimenters 
cited height as the variable which explained the phenomenom 
of overconstancy. For example, Holway and Boring used 
height to explain overconstancy. On the other hand, Harway 
tried to determine if height were a significant factor in 
distance judgement by placing his subjects at two different 
heights. He used the extremes of one high and one low 
height level. Harway found overconstancy regardless of 
height. The younger subjects showed more overconstancy 
than the older subjects. In our experiment we held height 
constant by having the subjects view the standards from a 
height of 48 inches by the use of a chin-rest. 
In our research we felt the differences in size 
constancyw·ere not attributed to differences in height. 
It is shown by our graphs of the responses for the indi-
vidual age groups that each group follows approximately 
the same slope until the third distance. It clearly 
appears that the changes in constancy judgements between 
our three age groups are not a function of height but are 
dependent upon sane other variable -
· T:3inoclllar cues 
·',1e att emp t ed , in 6ur experimcmt, to g ive t he subjec t s 
\ 
a s many c ues as 11o ;:; sibl e . Th i s pro c ed ure vJas no t <fo llG;;red 
in the Hoh;ay and Bor-ing ex:9erimen t but was fo l lm,red by. 
Ber yl . \!e used a var i ety of c u os - t he chairs which were 
p l a c ed on eithe r s i d e of t he st andard ho l d e r s , the texture 
o f the fl oo r p a t tern , and t he vvooden s l ats of t he gymnaE; ium 
vmlls . Lrlcli tional cues 'dere p rovic1. e d by the shado vJS p ro -
duced by the liz;hts which 1;1ere on throughou t the ·expe r i ment. 
Lccommodation 
Var i ations in s ize-c onst<:mc :y h av e , in the :ps.st , b een 
attributed to acco:mu1oda tion ( as in the Ki1nat.rick and L 
Ittelson expe riment in 1953 ; a n d the Oh\Taki experi ment 
i n. 1 C)5L' ) . I n our expe rim•.'mt , t h e effe cts of acco mmod a t ior::. 
a r e minirn :lzed due to the; d is ~ · c_mce of the screen and s to.ndards 
fr om the sub,j ect s . Althou(c;h o.cc oJn:m.orL::;. t i on has minimal effec t 
u p to 1800 f t ., it is s o s lis ht for the pu rposes of judgments 
o f size con s t ancy that it i s i nsis n i ficant . Fo r example , 
aT 10 fe e t t here i s a pproximate l y . 33 diopters ; at 20 feet, 
ar):roxi~at e ly . 16 d iop te r s ; a nd at 33 . 33 feet , ap~roxim~tely 
• OE! d im; ters . 
Borde r of the Sc reen 
~e f eel that the b o r d er of t h e screen mi ~ht p oss ibl y 
h ave aided -!~h e su~ jects in t he ir size j u d.gments , e s pec i a l ly 
for the most distant and the nearest standards. This 
provided a primitive guage of sorts in estimation of 
size, although the random presentation and the lack of 
knowledge on the part of the subjects as to actual size 
minimized the border as cue. If the border of the screen 
were significant, as a clue, it would have produced a 
constant slope instead of the changing ones that we found 
in the three groups. Another factor that should be con-
sidered is that the screen was in the same location and 
at the same height for each subject - so any influence that 
it might have had in the size judgements would have been 
constant for each sUbject and, therefore, not capable of 
producing a differential. 
Practice: 
The effect of practice was minimized as there were 
no practice runs; the standards were presented in random 
order, selected from a table of random numbers. Although 
the subjects may have become more familiar with the task 
as the sequence progressed, we feel that this was not a 
significant factor or the slopes would have approached a 
linear dimension. To further minimize the effect of 
practice, we used two ascending and two descending judge-
ments for each standard. 
Pupillary distance: 
The changes in the slopes of the three groups do not 
-~// 
seem to be functions of the differences in the distances 
between the eyes of the subjects. Statistical analysis 
shows no correlation of pd to the mean size of the most 
distant standard for the fifth graders. We chose this 
group on which to base our correlation since it provided 
the greatest variation of pd's (ranging from 54 to 61 
millimeters). 
Error__££__ ha bi tua tion or anticipation: -·--· 
In an effort to minimize error by habituation or 
anticipation, complete occlusion was effected during the 
intervals between presentations of standards. Also, as 
stated aboye, the two presentations of standards (ascending 
s.nd descending) minimized the error of habituation or anti-
cipat:ion .. 
Error of the standard: 
Due to the limitation of time, we made no attempt to 
eliminate possible error of the standard in the collection 
of our data. We: realize that the error of the standard might 
have been eliminated through expansion of the procedure as 
follows: setting the screen and projector at the five 
different distances; presenting to the subjects each of the 
five standards; varying the disc aperature in accordance 
with the subject's instructions; recording 'the disc diameter. 
From Wohlwill's study (1962), the error of the standard 
does not seem to be significant since no constant differences 
\ 
I 
of interaction appeared between the age s rouos of his 
study . Wohlwill did, however, find an overesti r~a tion 
of the standard taking p la ce regardless of the position 
of the standard to the subject. 
Directional cha nges iri Our Graph : 
We do no t have an ex planat i on fo r the tendency of the 
slopes of our subjects' age-groups to deviate from p6rfect 
I 
size-constancy in the pattern illustrated in our gra ph 
which is included in the data sec t ion of this paper. 
In their classical study, Holway and Boring found perfect 
size-constancy - possibly due to the sophistication or 
! 
their sub jects. From our d at a, and the data collected : by 
Zeisler, Leibowitz, Gilinsky, a nd Harway, the assumption 
of perfect size-constancy is improbable. (Note: Harwal's 
data suggest overconstancy in all groups.) 
Referri ng to the dire ct ional changes shown in our\ 
graph, our data tends to sunport the findings of Piaget 
and Lamber~ier (1943) that children do not show overcon-
1 
stancy when judgment of the size is made in relation t o 
the two most distant standards. 
/ 
CONCLUSIONS 
Methodological considerations are a 11 must" in the 
design of s.n experiment dealing with developmental studies. 
Two basic considerations are necessary: the limits imposed 
b y the age-correlation variation; and the actual choice \of 
t he age groups to be studied. We realized that, for 
developmental studies to be of value, we must make a 
contribution to the understanding of perceptual learning. 
We endeavored to identify the processes responsible for 
differences in judgements of apparent size in order to 
contribute to our understanding of perception. 
We .. believe that the differences in size constancy 
/ 
.· 
are due to processes of learninf:?/~~d not to optical variables 
or to physical limitations~:' as height. 
/ ' Our hypothesis -~at we learn through seeing and 
these acts of learning are essential to meet the needs 
of our envirornaent. Size judgements are based upon com-
parisons within the experiences of the individual. The 
individual strengthens and refines his size judgements 
through new and repeated experiences. This is a develop-
mental process which enables a person to deal more effectively 
with his environment. 
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Rai.-7 Data for Calculating the StandP.r-d Deviation for Grade One 
Distance One 
X l'1ea.n Mean-X=x yf-
5.44 9.08 3.64 13.25 
7.65 9.08 1.43 2. OL~ 
?.44 9.08 1.64 2.69 
10.00 9.08 .92 • R5 
18.86 9.08 9.78 95.65 
6. 75 9. 08 2.33 5.43 
7 .6~- 9.08 1.44 2.07 
6.63 ' 9. 08 2.4-5 6.00 
13.25 9.08 4.17 17.39 
9.63 9.08 .55 •. 30 
7.00 9.08 2.08 4J32 
6.75 9.08 2.33 5.i43 
9.13 9.08 • 05 .i25 
10.93 9.08 1.85 3.'Lt-2 
11 .88 9.08 2.80 7. ;84 
8. 69 9.08 • 39 o15 
10.06 9.08 .98 .86 
7.87 9.08 1. 21 1.46 
?. 00 9.08 2.08 L x2 = 4. '33 173. ~3 
I 
Distance T-wo 
11.50 13.71 2.21 4. 88 
13.00 13.71 .71 .50 
10.13 13.71 3.58 12.8.2 
12.,63 13.71 1. 08 1.16' 
20.63 13.71 6.92 47. 3$ 
11.75 13.71 1.96 3.84 
11.25 13.71 2.46 6.05 
15.06 13.71 1.35 1. 82 
20.88 13.71 7.17 51.41 
15.31 n. 71 1.60 2.56 \ 
11.50 13.71 2.21 4. 88 '. 
16.00 13.7:1. 2.28 5 .. 19 
15.63 13.71 1.93 3.72 
12.13 13.71 J. .58 2.49 
13.75 13.71 . o4 . 16 
11.06 13.71 2.65 7.02 
15.25 n.71 1.54 2.37 
13. 00 13.71 .71 5.04 
10.00 13.71 3.71 2 13.76 l. X= 177.56 
/ 
/ 
Grade One Continued 
Distance Three -- --
- ----
X £-'lean tviean-X=x 2 X 
14.63 15.91 1.28 1.64 
15.50 15.91 .41 .17 
13.94 15.91 1.97 3.88 
20.12 15.91 4.21 17.72 
20.25 15.91 4.84 23.43 
16. 06 15.91 .15 2.25 
1.4. 50 15.91 1.41 1.99 
16.63 15.91 .72 .52 
20.94 15.91 5.03 25.30 
15.39 15.91 .52 .27 
12.87 15.91 ). OL~ 9.24 
16.4L~ 15.91 .53 2.81 
15.69 15.91 .22 .49 
15.75 15.91 .16 .26 
:1.3.69 15.91 2.22 4.93 
12.73 15.91 3.18 10.11 
16.50 15.91 • 59 • 35 
14.69 15.91 1.22 1.48 
15.58 15.91 • 33 L. 2 & 19 X = 10 6.95 
Distance Four 
17. 18 17.60 .42 .18 
18. 19 17.60 .59 • 35 
14.50 17.60 3.10 9.61 
20.19 17.60 2.59 6.71 
17.31 17.60 .29 8.41 
18. 88 17.60 1.28 1.64 
16.94 17.60 .66 ):)! Q '-+ .. , ... 
15.63 17.60 1.97 3.88 
19.36 17.60 t.76 ).09 
19.94 17.60 2.34 5.47 
17.56 17.60 • OLJ· .16 
18.75 17.60 1.15 1.32 
18.88 17.60 1.28 1.64 
15.69 17.60 1.91 3.65 
14.88 17.60 2.72 7.40 
16.63 17.60 .97 .94 
19.38 17.60 1. 78 3.17 . 
16.94 17.60 • 66 .4L~ 
17.50 17.60 .10 01 
.z 2 
. ~ 
X = 5687 
Grade One Continued 
Distance Five 
X Mean i"'ean-X=x x2 
19.75 19.15 .60 .36 
16.94 19.15 2.21 4.88 
20.56 19.15 1.41 1.98 
16.38 19.15 2.77 7.67 
12.75 19.15 6.40 40.96 
21.75 19.15 2.60 6.76 
18.13 19.15 1.02 1.04 
21.63 19.15 2.48 6.1.5 
22.86 19.15 3.71 13.76 
19.75 19.15 .60 .36 
18. 06 19.15 1. 09 1.18 
19.81 19.15 .66 4.35 
21.00 19.15 1.85 3.42 
18.86 19.15 .29 .84 
17.25 19.15 1. 90 3.61 
18.1) 19.15 1.02 1.04 
2).06 19.15 3.91 15.,28 
18.56 19.15 • 59 3.48 
18.75 19.15 .40 I. x2 .~6 = 117.28 
Raw Data for Calculating the Standard Deviation for Grade Five 
6.87 8.96 2.09 L~. 37 
6.1) 8.96 2.83 8.Q1 
8.63 8.96 .33 1 ~ A • (1 ••• • 1 
7.81 8.96 1.15 1. 32 
10. 81 8.96 1 "" 3.42 J. o O) 
14.38 8.96 5.L~2 29.38 
8.31 8.96 .65 .42 
9.63 8.96 o67 .L~5 
9.75 8.96 .79 .62 
6.44 8.96 2.52 6.35 
9.06 8.96 • 10 .10 . 
8.18 8.96 .78 • 61', 
8.63 8.96 .33 .11 
11.00 8.96 2.04 4.16 : 
11.81 8.96 2.85 8.12 \ 
6.75 8.96 2.21 4.88 . 
8.13 8.96 .83 z 2 .69 \ X = 73.13 \ 
, 
..:• .. 
13.38 
12.75 
15.50 
13.81 
14.69 
11.88 
13.63 
16.69 
14.00 
10.50 
12.18 
13.63 
1l.J-. 69 
14.75 
16.38 
13.38 
11.38 
18.31 
18. 00 
J. 5.75 
15.25 
17.38 
18.31 
15.13 
21 .00 
22 .06 
11 .50 
14 .. 38 
20.00 
17~50 
19 . 37 
20.56 
13.88 
15.56 
13.71 
13.71 
13.71 
17.28 
17.28 
17.28 
1?.28 
17.28 
17.28 
17.28 
17.28 
17.28 
17.28 
17.28 
17.28 
17.28 
17.28 
17.28 
17.28 
17.28 
Distance Two 
Nean- X=x 
Distance· Three __ _ 
1.03 
.72 
1 .. 53 
2.03 
.10 
1.03 
2 .. 15 
3.72 
4.78 
5.78 
2.90 
2.72 
.22 
2.09 
3.28 
3.40 
1.72 
Grade Five Continued 
2 
X 
.11 
. 92 
).20 
.10 
.96 
3.35 
0 01 
8. 88 
• .34 
10.JO 
2.34 
• 01 
o96 
1. 08 
7.13 
; ., 1. 1 
-.;; 2 5o43 
L- X = 46., 71 
1.06 
. 52 
2.34 
4~E 
1. 06 
4. 62 
13 .. 84 
22.85 
33.41 
8.41 
7 .. 39 
.49 
L~. 37 
10 ., 76 
11.,56 
2o96 L x2 = 129.86 
\ 
\ 
Grade Five Continued 
Distance Four 
j{ lvTe;m Ivlean-X=x 2 X 
19.44 18.59 .85 ~ 72 
18.56 18.59 .0) .001 
18.69 18. 59 .10 • 01 
19. 19 18. 59 .6o .)6 
18.25 18.59 • JLJ. .12 
18.94 18.59 • 3.5 0 12 
17.19 18.59 1.40 1.96 
22.25 18.59 3.64 13 .. 2.5 
19.13 18.59 .54 .29 
16.44 18.59 2.15 4.62 
jL~. 69 W.59 3.90 15. 21 
19. 9L~ 18.59 1.35 L82 
20.25 l8 . 59 1.64 2.69 
20.00 18 • .59 1.39 l. 93 
19.81 18.59 1.22 1.L~8 
16.31 18.59 2.28 5.20 
16.94 18.59 1.65 L x2 2o22 =52. 50 
Distance Five 
" Mean IvJEAN-X=x 2 A X 
2] . l j.}.j. 22.00 1. 4/.,L 2.07 
2J. 4L!- 22.00 1.44 2.07 
22 0 81 22.00 0 81 '166 
1_9.91+ 22.00 2.06 4.2.4 
2L~. 25 22.00 2.25 s.o6 
22. 10 22.00 .10 .10 
24. 00 22.00 2.00 4.00 
23. 38 22.00 1.38 1o90 
18.LJ.l.j. 22.00 3.56 12.67 
19.44 22.00 2.56 6.5.5 
21.06 22.00 .94 .88 
20.31 22.00 1.69 2.86 
2L~. 00 22.00 2.00 LJ •• 00 
25.06 22.00 3.06 9.36 
19.63 22.00 2.37 5o62 
18.75 22.00 3.25 10 .. 56 
23.75 22.00 1..7.5 ':\ ot: 2 2 ~0 0 X = 75.69 
X 
8.38 
6.81 
?.31 
? .. 31 
6.)8 
5~81 
8.81 
5.L~J 
12. 9L!-
13.19 
1.3.43 
10 .. 38 
12,.38 
11.44 
13.44 
13.25 
23.50 
16.75 
18.13 
11. 8f5 
16.69 
15.31 
18.69 
17.56 
1 
R'l\v Data for Calculating the Standard Deviation for Grad~ Ten 
He an 
?.OJ 
?.OJ 
?.OJ 
?.OJ 
?.03 
?.OJ 
7.03 
?.03 
12.55 
12.55 
12.55 
12.55 
12.55 
12.55 
12.55 
12.55 
Distance One 
Dista11Ce Two 
f·1ea11-X=x 
1.35 
1.22 
. 28 
.28 
.65 
1.22 
1. 78 
1.60 
.39 
.64 
.88 
2.17 
017 
1.11 
.89 
.?0 
Distance Three 
L.. 2 X = 
x2 
1.82 
1.1-J-9 
~08 
O>=l· 
• VI 
i•? 
• -1" ....... ; 
1.L~9 , 
3o17 i 
2~56 
1.1.11 '; 
.l5 
.41 
.?? 
L1 •• 71 
.,OJ 
"1 .23 
7.92 
\ 
' 
z LtQ LX = 15:72 
37 ~L~5 
• 39 
~56 
30.25 
OL,t-8 
4. 28 
1. 72 
2 .03 LX-= 75.17 
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5. 
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